JNK signaling is converted from anti- to pro-tumor pathway by Ras-mediated switch of Warts activity.
The c-Jun N-terminal kinase (JNK) pathway is a dual-functional oncogenic signaling that exerts both anti- and pro-tumor activities. However, the mechanism by which JNK switches its oncogenic roles depending on different cellular contexts has been elusive. Here, using the Drosophila genetics, we show that hyperactive Ras acts as a signaling switch that converts JNK's role from anti- to pro-tumor signaling through the regulation of Hippo signaling activity. In the normal epithelium, JNK signaling antagonizes the Hippo pathway effector Yorkie (Yki) through elevation of Warts activity, thereby suppressing tissue growth. In contrast, in the presence of hyperactive Ras, JNK signaling enhances Yki activation by accumulating F-actin through the activity of the LIM domain protein Ajuba, thereby promoting tissue growth. We also find that the epidermal growth factor receptor (EGFR) signaling uses this Ras-mediated conversion of JNK signaling to promote tissue growth. Our observations suggest that Ras-mediated switch of the JNK pathway from anti- to pro-tumor signaling could play crucial roles in tumorigenesis as well as in normal development.